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(57) ABSTRACT

A sticking apparatus including a pair of plate members sand-
wiching a laminate between the pair of plate members, and
supporting members supporting the plate members. The sup-
porting members supporting at least one of the plate members
are located in a form of multiple dots or lines adjacent to each
other at regular intervals on the plate member.
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1
STICKING APPARATUS AND STICKING
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C.
§119(a)-(d) to Japanese Patent Application No. 2013-
098808, filed May 8, 2013, the content of which is incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a sticking apparatus for and
a sticking method of sticking a substrate and a support to each
other through an adhesive agent in a laminate in which the
substrate and the support are laminated.

2. Background Art

According to advanced functionality of a mobile phone,
digital AV equipment, an IC card, and the like, a demand to
reduce the size and thickness of a semiconductor silicon chip
(hereinafter referred to as a chip) which is mounted so as to
highly integrate the chips in a package is increasing. In order
to realize the higher integration of the chips in the package, it
is necessary to lower the thickness of the chip to a range of
greater than or equal to 25 um and less than or equal to 150
pm.

However, a semiconductor wafer (hereinafter referred to as
awafer) which is a base of the chip is thinned by grinding, and
thus the strength thereof is weakened and cracks or warpage
easily occurs in the wafer. Further, since it is difficult to
automatically transport the wafer having strength weakened
due to thinning, it is necessary to transport the wafer by a
person’s hands and the handling thereof is complicated.

For this reason, a wafer support system to prevent occur-
rence of cracks and warpage appearing on a wafer by main-
taining the strength of the wafer by bonding a plate made of
glass, rigid plastic, or the like, which is referred to as a support
plate, to the wafer to be ground has been developed. Since it
is possible to maintain the strength of the wafer by the wafer
support system, it is possible to automate the transport of the
thinned semiconductor wafer.

Here, the wafer and the support plate are bonded to each
other by using an adhesive tape, thermoplastic resin, an adhe-
sive agent, or the like.

InJP-A-2002-192394, a press working method for an inor-
ganic substrate is described which is performed by installing
a combined set of a laminated material that includes an inor-
ganic substrate made of a semiconductor or ceramics, and an
auxiliary material for lamination processing, between a pair
of' upper and lower heating platens heated to a predetermined
temperature in a reduced-pressure press machine, bringing
the pair of heating platens into contact with the combined set,
and then applying low-pressure load up to 0.05 MPa for 10
seconds or more from at least pressurization start.

SUMMARY OF THE INVENTION

However, in a case of using the press working method of
the related art as described in JP-A-2002-192394 in order to
stick a substrate such as a wafer substrate, for example, and a
support supporting the substrate to each other through an
adhesive layer, the following problem occurs. That s, in order
to uniformly stick the substrate and the support to each other,
it is necessary to increase a pressing force by the heating
platen as the size of the substrate increases. For this reason, it
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is necessary to increase a pressing force which is applied by
the pair of upper and lower heating platens, and thus the
heating platens themselves are bent by the pressing force.
Therefore, it becomes difficult to uniformly apply pressure in
a surface where the heating platens come into contact with
each other. For this reason, it is difficult for the adhesive layer
to have a uniform thickness between the substrate and the
support, and therefore, it becomes difficult to uniformly stick
the substrate and the support to each other.

The present invention has been made in view of the above-
described problem and has an object to provide a sticking
apparatus in which it is possible to uniformly stick a substrate
and a support to each other through an adhesive layer.

According to an aspect of the present invention, there is
provided a sticking apparatus for manufacturing a laminate
which is formed by laminating a substrate, an adhesive layer,
and a support in this order by sticking the substrate and the
support to each other through the adhesive layer, the sticking
apparatus including: a pair of plate members which sand-
wiches the laminate therebetween; and supporting members
which support the plate members, wherein the supporting
member supporting at least one of the plate members is
located in a form ofa plurality of dots or lines adjacent to each
other at regular intervals on the plate member.

Further, according to another aspect of the present inven-
tion, there is provided a sticking method for manufacturing a
laminate which is formed by laminating a substrate, an adhe-
sive layer, and a support in this order by sticking the substrate
and the support to each other through the adhesive layer, the
sticking method including: supporting at least one plate mem-
ber of a pair of plate members sandwiching the laminate
therebetween, by supporting members located in a form of a
plurality of dots or lines adjacent to each other at regular
intervals on the plate member, and pressing the plate mem-
bers by the supporting members when sticking the substrate
and the support to each other.

According to the present invention, the effect where it is
possible to uniformly stick the substrate and the support to
each other through the adhesive layer is exhibited.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are schematic diagrams describing the
structure of a sticking apparatus according to an embodiment
of the present invention.

FIGS. 2A and 2B are schematic diagrams describing the
structure of a sticking apparatus used in a comparative
example.

FIG. 3 is a diagram describing a pressure distribution in a
plate member when using the sticking apparatuses according
to the embodiment of the present invention and the compara-
tive example.

DETAILED DESCRIPTION OF THE INVENTION

A sticking apparatus according to an embodiment of the
present invention is a sticking apparatus for manufacturing a
laminate which is formed by laminating a substrate, an adhe-
sive layer, and a support in this order by sticking the substrate
and the support to each other through the adhesive layer, and
is configured to include a pair of plate members which sand-
wiches the laminate therebetween, and supporting members
which support the plate members, wherein the supporting
member supporting at least one of the plate members is
located in a form ofa plurality of dots or lines adjacent to each
other at regular intervals on the plate member.
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Accordingly, a pressing force which is applied to the plate
member by the supporting member is not locally concen-
trated in a surface where the pair of plate members sandwich-
ing the laminate therebetween come into contact with each
other. That is, the supporting member can uniformly press the
plate member. Therefore, it is possible to uniformly stick the
substrate and a support plate (the support) to each other
through the adhesive layer.

Laminate

The laminate which is a target to be stuck is formed by
laminating a substrate, an adhesive layer which includes, for
example, thermoplastic resin, and a support plate (a support)
which supports the substrate, in this order. That is, the lami-
nate is formed by forming the adhesive layer by applying an
adhesive agent onto any one of the substrate and the support
plate or bonding an adhesive tape formed by applying an
adhesive agent thereto to any one of the substrate and the
support plate, and then laminating the substrate, the adhesive
layer, and the support plate in this order. Then, after the
laminate is laminated and formed in advance, the laminate is
placed (set) at a predetermined position of a sticking appara-
tus by a transport device such as a robot arm, for example. It
is more preferable that the laminate be temporarily fixed, in a
state of being laminated and formed in advance, such that the
relative positions of the substrate and the support plate are not
shifted. Or, the laminate may be placed (set) at a predeter-
mined position of a sticking apparatus by being formed by
laminating the substrate and the support plate on a plate
member of the sticking apparatus by a transport device such
as a robot arm.

In addition, a forming method of and a forming apparatus
for forming the laminate, that is, a method of forming an
adhesive layer or an apparatus for forming an adhesive layer
and a method of superimposing or an apparatus for superim-
posing the substrate and the support plate on one another are
not particularly limited, and various methods or apparatuses
can be adopted. In the present invention, it is acceptable if the
laminate is formed by laminating the substrate, the adhesive
layer, and the support plate in this order, at the point in time
when a pressing force is applied thereto by a sticking appa-
ratus.

The substrate is subjected to processes of thinning, trans-
port, mounting, and the like in a state of being supported on
(stuck to) the support plate. The substrate is not limited to a
wafer substrate and may be, for example, any substrate such
as a ceramics substrate, a thin film substrate, or a flexible
substrate, which requires support by the support plate.

The support plate is a support which supports the substrate,
and is stuck to the substrate through the adhesive layer. For
this reason, it is favorable if the support plate has strength
required to prevent breakage or deformation of the substrate
during the processes of thinning, transport, mounting, and the
like of the substrate, and it is preferable that the support plate
be more lightweight. From the viewpoint of the above, it is
more preferable that the support plate be configured by glass,
silicon, acrylic resin, ceramics, a silicon wafer, or the like.

It is favorable if an adhesive agent configuring the adhesive
layer contain, for example, thermoplastic resin in which ther-
mal fluidity is improved by heating, as an adhesive material.
As the thermoplastic resin, for example, acrylic resin, sty-
rene-based resin, maleimide-based resin, hydrocarbon-based
resin, elastomer, or the like can be given.

An adhesive layer forming method, that is, an application
method of applying an adhesive agent onto the substrate or
the support plate, or a forming method of forming an adhesive
tape by applying an adhesive agent onto a base material is not
particularly limited. However, as a method of applying an
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adhesive agent, for example, a spin coating method, a dipping
method, a roller blade method, a doctor blade method, a
spraying method, an application method using a slit nozzle, or
the like can be given.

It is favorable if the thickness of the adhesive layer is
appropriately set according to the types of the substrate and
the support plate which are targets to be stuck, treatment to be
performed on the substrate after sticking, or the like. How-
ever, it is preferable that the thickness of the adhesive layer be
in a range of greater than or equal to 10 um and less than or
equal to 150 pm and it is more preferable that the thickness of
the adhesive layer be in a range of greater than or equal to 15
um and less than or equal to 100 pm.

In addition, when stripping the support plate from the
substrate, it is favorable if the adhesive layer is dissolved by
supplying solvent to the adhesive layer. In this way, the sub-
strate and the support plate can be separated from each other.
At this time, if a through-hole penetrating in a thickness
direction of the support plate is formed in the support plate,
since the solvent can be easily supplied to the adhesive layer
through the through-hole, it is more preferable.

Further, a layer other than the adhesive layer may be further
formed between the substrate and the support plate as long as
the layer does not interfere with sticking. For example, a
release layer which is transmuted by light irradiation may be
formed between the support plate and the adhesive layer. The
release layer is formed, whereby the substrate and the support
plate can be easily separated from each other by performing
light irradiation after the process of thinning, transport,
mounting, or the like of the substrate.

Sticking Apparatus

A sticking apparatus 100 according to an embodiment of
the present invention will be described using FIGS. 1A and
1B. FIGS. 1A and 1B are schematic diagrams describing the
structure of the sticking apparatus 100.

As shown in FIG. 1A, the sticking apparatus 100 is pro-
vided with a pair of plate members 1 which includes an upper
plate member 1a and a lower plate member 15, a supporting
member Sa which supports the upper plate member 1a, and a
supporting member 5b which supports the lower plate mem-
ber 1. Further, the supporting member Sa supports the upper
plate member 1a. Further, as shown in FIG. 1B, the support-
ing members 56 are provided in the vicinity of an outer
peripheral portion of the lower plate member 15 in a circular
pattern so as to be adjacent to each other at regular intervals of
60°. Further, the supporting member 55 is provided with a
shim (an adjusting member) 6. Further, each of the upper
plate member 1a and the lower plate member 15 is provided
with a press plate 2, a heater 3, a heat insulating material 4,
and an opening portion 7. A void is present between the pair
of plate members 1 and a laminate 20 can be set in the void.
Further, the sticking apparatus 100 is accommodated in a
chamber (not shown) which can be hermetically sealed at the
time of sticking and the inside of which can be made to a
reduced-pressure environment by using a suction device or
the like.

The upper plate member 1a is supported by the supporting
member 5a. The lower plate member 15 is supported by the
supporting members 5b. The lower plate member 15 is dis-
posed so as to face the upper plate member 1a. Further, a void
is provided between the upper plate member 1a and the lower
plate member 15. For this reason, in the lower plate member
15, the laminate 20 can be placed on the planar surface of the
press plate 2 with which the lower plate member 15 is pro-
vided.
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The press plates 2 are respectively provided at the mutually
facing surfaces of the upper plate member 1a and the lower
plate member 15 in the upper plate member 1a and the lower
plate member 14.

In the mutually facing surfaces of the press plates 2 of the
upper plate member 1a and the lower plate member 15, the
surface thereof is formed such that the flatness thereof at the
time of non-pressing is less than or equal to 1.0 um. Here, the
flatness is a numerical value indicating the degree of irregu-
larity with respect to a planar surface, and the expression
“flatness being less than or equal to 1.0 um” means that the
irregularity of the surface of the press plate 2 at the time of
non-pressing is less than or equal to £1.0 pm. Further, the
press plate 2 has a thickness (thickness in a vertical direction)
of'greater than or equal to, for example, 35 mm so as to be able
to reduce the amount of deflection at the time of pressing.
Since the press plate 2 is formed of ceramic, it is possible to
easily perform processing such that the flatness of the surface
thereof becomes less than or equal to 1.0 pm. Further, since
ceramic has a small coefficient of thermal expansion in com-
parison with metal, it is possible to reduce the curvature, the
distortion, or the like of the surface of each press plate 2 at the
time of pressing in a heating state. For this reason, the curva-
ture, the distortion, or the like does not easily occur and it
becomes easy to maintain the planarity (horizontality) of the
mutually facing surfaces of the respective press plates 2.

The heater 3 is formed of a heating device such as a ribbon
heater or a surface heater, for example, and heats the laminate
20 by heating the press plate 2 when the press plate 2 applies
a pressing force to the laminate 20. Accordingly, in a case of
using an adhesive layer which includes thermoplastic resin, it
is possible to successtully bond the substrate and the support
plate to each other by melting the adhesive layer of the lami-
nate 20. It is favorable if the heating temperature of the heater
3 is appropriately set according to the glass transition tem-
perature or the like of the thermoplastic resin. However, the
heating temperature of the heater 3 may be set so as to heat the
laminate to a range of greater than or equal to 50° C. and less
than or equal to 300° C., for example.

The heat insulating material 4 is made so as to prevent the
heat of the heater 3 from being transferred to a supporting
member 5.

The supporting member 5q is fixed so as to be movable in
the vertical direction in FIG. 1A. The supporting member 5a
moves in an upward direction, thereby being able to move the
upper plate member 1a in the upward direction. Further, the
supporting member 5S¢ moves in a downward direction,
whereby a pressing force can also be applied to the upper
plate member 1a. Due to the pressing force, the upper plate
member 1a presses the laminate 20 placed on the press plate
2 of the lower plate member 15 with the laminate 20 sand-
wiched therebetween.

As shown in FIG. 1B, the supporting members 55 are
provided in the vicinity of the outer peripheral portion of the
lower plate member 15 in a circular pattern so as to be adja-
cent to each other at regular intervals of 60°.

Here, it is preferable that the supporting member 55 be
provided at a position distant from the center point of the
lower plate member 15 in a radial direction in a range of
greater than or equal to 65% of a radius and less than or equal
to 95% of the radius. If the position in the radial direction
from the center point of the lower plate member 15 of the
supporting member 54 is in the above-described range, the
pressing force which is applied by the supporting member 5a
through the upper plate member 1a is uniformly applied to the
inside of a surface where the press plates 2, with which the
upper plate member 1a and the lower plate member 15 are
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6

respectively provided, come into contact with each other.
More specifically, the pressing force is uniformly applied to
not only the press plate 2 which is located inside a circle that
is depicted by the supporting members 56 provided in a
circular pattern at regular intervals of 60°, but also the press
plate 2 which is located outside the circle. Therefore, even in
a case where the diameter of the laminate 20 is large, the
pressing force can be uniformly applied to the laminate 20. In
addition, here, it is favorable if the center of gravity of the
lower plate member 15 is selected as the center point of the
lower plate member 15. By selecting the center of gravity of
the plate member as the center point, it is possible to appro-
priately determine the position of the supporting member
even in a case where the plate member is not circular. Further,
it is favorable if the diameter of each of the plurality of
supporting members 55 is appropriately adjusted according
to the intensity of the pressing force which is applied by the
supporting member 5a.

Further, it is preferable that the pressing force which is
transmitted to the laminate 20 through the pair of plate mem-
bers 1 by the supporting member 5a be set such that, for
example, in a case where the diameter of the substrate is 300
mm, load of greater than or equal to 1 t and less than or equal
to 6 t is applied to the entire substrate. The pressing force
which is applied to the laminate 20 is in the above-described
range, whereby it is possible to uniformly and sufficiently
press the entirety of the laminate 20.

In the sticking apparatus according to the embodiment of
the present invention, a configuration is favorable in which
the supporting member supporting at least one of the plate
members is provided in a form of a plurality of dots or lines so
as to be adjacent to each other at regular intervals. The stick-
ing apparatus 100 shown in FIGS. 1A and 1B only shows a
configuration example of the sticking apparatus according to
the embodiment of the present invention and the present
invention is not limited thereto.

In a case where each of supporting members supporting a
pair of plate members has a single rod shape, a pressing force
which s applied by the supporting member is concentrated on
the site between a pair of supporting members in the pair of
plate members. In contrast, the sticking apparatus according
to the embodiment of the present invention has a configura-
tion in which at least one of the supporting members is pro-
vided in a form of a plurality of dots or lines so as to be
adjacent to each other at regular intervals, whereby a pressing
force which is applied by the supporting member can be made
more uniform.

Further, for example, in the sticking apparatus according to
the embodiment of the present invention, a configuration is
also acceptable in which a plurality of supporting members
are provided in the vicinity of the outer peripheral portion of
the plate member in a circular pattern so as to be adjacent to
each other at regular intervals of 120°, 90°, 72°, 60°, or 45°.

Accordingly, the plurality of supporting members can be
accurately provided with respect to the plate member so as to
be adjacent to each other at regular intervals. Therefore, it is
possible to more suitably uniformize a pressing force which is
applied to the plate member by the supporting members. That
is, it is preferable that the number of supporting members be
any of 3, 4, 5, 6, and 8 such that the above-described intervals
are obtained. By making the number of supporting members
be the above-described number, a pressing force which is
applied to the plate member can be made uniform, and in
addition, it is possible to suppress the heat of the heater from
being excessively released through the supporting members.
In addition, it is favorable if the number of supporting mem-
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bers is appropriately selected in consideration of the shape or
the diameter of the plate member.

Further, the configuration of the supporting member with
which the sticking apparatus according to the embodiment of
the present invention is provided is not only a configuration in
which, for example, a columnar supporting member is pro-
vided in the form of a dot but may also be a configuration that
performs support in the form of a line. As the configuration
that performs support in the form of a line, for example, a
configuration of supporting a plate member by a supporting
member having a ring-shaped cross-sectional area can be
given. Due to supporting a plate member in the form of a ring,
that is, the form of a circular line, a pressing force which is
applied to the plate member by the supporting members is not
locally concentrated in a surface where a pair of plate mem-
bers sandwiching a laminate therebetween comes into contact
with each other. That is, the supporting members can uni-
formly press the plate member.

Further, in the sticking apparatus according to the embodi-
ment of the present invention, a configuration is also accept-
able in which a supporting member is further provided at the
center point of the circle. In this way, the pair of supporting
members can more suitably apply a uniform pressing force to
the pair of the plate members.

If'the supporting member is provided so as to be adjacent to
each other at regular intervals, the supporting member sup-
porting one of the plate members may be plural. That is, a
configuration is also acceptable in which the supporting
members supporting one of the plate members are provided
s0 as to be plural and the supporting member supporting the
other of the plate members is provided so as to be single.
Further, the supporting members for both the plate members
may be provided so as to be plural. Due to such a configura-
tion, a pressing force which is applied to the plate members
can be made uniform.

Further, it is favorable if the supporting member supporting
at least one of the plate members is fixed so as to be movable
in the vertical direction. It is favorable if a pressing force is
applied to the laminate by at least one of a method of moving
one of the supporting members in the downward direction and
a method of moving the other of the supporting members in
the upward direction.

Further, the supporting member may be provided with a
heat insulating material, as necessary. By providing a heat
insulating material in each of a plurality of supporting mem-
bers, it is possible to prevent the heat of the heater from being
excessively released through the supporting members.

The shim 6 is made of a steel sheet such as stainless steel
having a thickness of greater than or equal to 5 um and less
than or equal to 100 um. The thickness of the shim 6 need not
be constant, and a plurality of types of shims 6 having differ-
ent thicknesses may be appropriately used in combination. At
the time of the adjustment of the supporting member by the
shim 6, the adjustment may be performed while checking a
pressure distribution of the inside of a surface where the press
plate 2 of the upper plate member 1a and the press plate 2 of
the lower plate member 15 come into contact with each other.
In addition, the pressure distribution of the inside of a surface
where the press plate 2 of the upper plate member 1a and the
press plate 2 of the lower plate member 15 come into contact
with each other can be measured by a well-known method
such as total thickness variation (TTV) measurement or sur-
face pressure distribution measurement. Further, the shim 6
may be fixed to the supporting member 56 by a plurality of
bolts and nuts after the adjustment of the pressure distribu-
tion.

25

40

45

8

It is preferable that the difference between the maximum
value and the minimum value of the pressure distribution of
the pressing force which is applied to the upper plate member
1a and the lower plate member 15 be adjusted into a range of
less than or equal to 700 kPa by the shim 6, and it is further
preferable that the difference be adjusted into a range of less
than or equal to 600 kPa. In order to accurately process the
substrate to a thinness of greater than or equal to 25 um and
less than or equal to 150 pm, it is very important to make the
thickness of the laminate 20 uniform. Here, the planarity of
the surfaces of the pair of plate members 1 in the sticking
apparatus 100, the height of each of the plurality of support-
ing members 5b, the planarity of an installation place of the
sticking apparatus 100, and the like affect the thickness of the
laminate 20. Here, it is favorable if the difference between the
maximum value and the minimum value of the pressure dis-
tribution of the pressing force which is applied to the upper
plate member 1a and the lower plate member 156 be adjusted
s0 as to be within the above-described range by adjusting the
height of the supporting member 56 by the shim 6. In this way,
it is possible to accurately and uniformly stick the substrate
and the support plate to each other through the adhesive layer
in the laminate 20 for processing the substrate to a thinness of
greater than or equal to 25 pm and less than or equal to 150
pm.
In addition, the sticking apparatus 100 can also have a
configuration in which the supporting member 55 is not pro-
vided with the shim 6. Even if the shim 6 is not provided, in
the sticking apparatus 100, at least one of the pair of support-
ing members 5 is provided in a plurality so as to be adjacent
to each other at regular intervals, whereby it is possible to
prevent a pressing force which is applied to the pair of plate
members 1 from being locally concentrated.

The opening portions 7 are openings provided in the upper
plate member 1a and the lower plate member 15 and a pin for
sticking prevention or a pin for transport (not shown) can be
provided inside.

When moving the upper plate member 1a in the upward
direction after the substrate and the support plate are stuck to
each other by applying pressure to the laminate 20, the pin for
sticking prevention is extruded from the inside of the opening
portion 7 of the upper plate member 1a to the outside. In this
way, the pin for sticking prevention prevents the laminate 20
from being stuck to the upper plate member 1a due to the
adhesive layer protruding due to the laminate 20 being
pressed, or the like.

The pin for transport is extruded from the inside of the
opening portion 7 of the lower plate member 15 to the outside
when transporting the laminate 20 by a robot arm. In this way,
the pin for transport can lift the laminate 20. Therefore, it is
possible to make it easy for the robot arm to transport the
laminate 20. In addition, the pin for transport can also act as
a sticking prevention pin.

Sticking Method

A sticking method according to the embodiment of the
present invention is a sticking method for manufacturing the
laminate 20 which is formed by laminating a substrate, an
adhesive layer, and a support in this order by sticking the
substrate and the support to each other through the adhesive
layer, and has a configuration which includes supporting at
least one plate member of the pair of plate members 1 which
sandwiches the laminate 20 therebetween, by the supporting
members 5 located in a plurality of dot forms or line forms
adjacent to each other at regular intervals on the plate mem-
ber, and pressing the plate members 1 by the supporting
members 5 when sticking the substrate and the support to
each other.
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Accordingly, a pressing force which is applied to the plate
members 1 by the supporting members 5 is not locally con-
centrated in a surface where the pair of plate members 1
sandwiching the laminate therebetween come into contact
with each other. That s, it is possible to obtain the same effect
as that of using the sticking apparatus according to the
embodiment of the present invention.

Further, the sticking method according to the embodiment
of'the present invention may have a configuration of adjusting
the pressing force of the supporting member 5 pressing the
plate member 1 such that a pressing force which is applied to
the laminate 20 becomes uniform.

Specifically, in the sticking method described above, it is
possible to adjust the pressing force by the supporting mem-
ber 5 by the sticking apparatus 100 in which the height of the
supporting member 55 is adjusted by the shim (the adjusting
member) 6.

A sticking method for the laminate 20 using the sticking
apparatus 100 having the above-described configuration will
be specifically described.

First, the laminate 20 in which, for example, the substrate,
the adhesive layer, and the support plate are laminated in this
order and which is temporarily fixed such that the substrate
and the support plate are not shifted is transported to the
center of the press plate 2 of the upper plate member 1a in the
sticking apparatus 100 accommodated in a chamber, by using
the transport device such as a robot arm and is placed such that
the substrate side becomes the bottom (a transport process).
Atthis time, the inside of the chamber is in a reduced-pressure
environment. Further, the pair of press plates 2 is heated to a
temperature of greater than or equal to 100° C. and less than
or equal to 300° C. in advance by the heaters 3.

Next, the press plate 2 of the upper plate member 1a is
brought into contact with the support plate by moving the
upper plate member 1a in the sticking apparatus 100 in the
downward direction, and the laminate 20 is pressed by further
moving the upper plate member 1a down. Here, a pressing
force which is applied by the supporting member 5a support-
ing the upper plate member 1a is received by six supporting
members 55 provided so as to be adjacent to each other at
regular intervals. Therefore, the pressing force is applied to
the laminate 20 by the supporting member 5a and the sup-
porting members 55 in a state where the upper plate member
1a and the lower plate member 15 sandwich the laminate 20
therebetween. Here, the supporting members 55 are provided
s0 as to be adjacent to each other at regular intervals. For this
reason, the pressing force is uniformly applied without being
locally concentrated between the supporting member 5a and
one of the six supporting members 55.

Further, during the pressing, the plate members 1 heat the
laminate 20 (a sticking process and a heating process). That
is, the substrate, the adhesive layer, and the support plate are
pressed and heated under the reduced-pressure environment.
It is preferable that the pressing force be set such that, for
example, in a case where the diameter of the substrate is 300
mm, load of greater than or equal to 1 t and less than or equal
to 6 tis applied to the entire substrate.

Here, it is preferable that the difference between the maxi-
mum value and the minimum value of the pressure distribu-
tion of the pressing force which is applied to the upper plate
member 1a and the lower plate member 15 be adjusted into a
range of less than or equal to 700 kPa, and it is further
preferable that the difference be adjusted into a range of less
than or equal to 600 kPa. In this embodiment, the pressure
adjustment can be performed by the shim 6. Due to this
adjustment, it is possible to adjust the pressing force such that
the thickness of the laminate 20 becomes uniform, in consid-
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eration of factors such as the planarity of the surfaces of the
pair of plate members 1, the height of each of the plurality of
supporting members 55, and the planarity of an installation
place of the sticking apparatus 100. Therefore, it is possible to
accurately and uniformly stick the substrate and the support
plate to each other in the laminate 20 for processing the
substrate to a thinness of greater than or equal to 25 um and
less than or equal to 150 um.

Further, here, it is favorable if the adhesive layer is heated
to, preferably, a temperature greater than or equal to a room
temperature (23° C.), more preferably, a temperature greater
than or equal to a glass transition point (Tg), from the view-
point of, for example, the low-temperature adhesiveness
(tackiness) of thermoplastic resin which is an adhesive mate-
rial of the adhesive layer. Due to heating the adhesive layer in
this manner, the thermal fluidity of the adhesive layer is
improved, and thus the adhesive layer is easily deformed.
Although it also depends on the quality of a material of the
adhesive layer, that is, the thermoplastic resin which is an
adhesive material, it is preferable that the temperature of a
contact surface be in a range of greater than or equal to 23° C.
and less than or equal to 250° C., and it is more preferable that
the temperature of a contact surface be in a range of greater
than or equal to 150° C. and less than or equal to 250° C. It is
preferable that heating time, that is, pressing time be greater
than or equal to 30 seconds and less than or equal to 20
minutes, and it is more preferable that the heating time, that is,
the pressing time be greater than or equal to 30 seconds and
less than or equal to 5 minutes. Due to pressing the substrate
and the support plate while performing heating, the adhesive
layer maintains thermal fluidity, is easily deformed in
response to the pressing, and uniformly spreads. Therefore, it
is possible to uniformly stick the substrate and the support
plate to each other and there is no concern that poor sticking
may occur.

The present invention is not limited to each embodiment
described above, and various changes can be made within the
scope of the claims, and embodiments which can be obtained
by appropriately combining technical means respectively dis-
closed in different embodiments are also included in the
technical scope of the present invention.

EXAMPLES

Evaluations described below were performed by using the
respective sticking apparatuses. The sticking apparatuses
used for the evaluations are as follows.

Example 1

A configuration in which the sticking apparatus 100 is not
provided with the shim 6 (an apparatus which is provided
with the six supporting members 554)

Example 2

The sticking apparatus 100 (an apparatus in which the six
supporting members 55 are adjusted by the shims 6)

Comparative Example

A sticking apparatus 101 shown in FIGS. 2A and 2B. The
sticking apparatus 101 is an apparatus having the same con-
figuration as the sticking apparatus 100 except that it is a
configuration in which each of the supporting member 5a and
the supporting member 55 is only one.
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Evaluation of Pressure Distribution

In each ofthe sticking apparatuses according to Example 1,
Example 2, and the comparative example, a pressure distri-
bution when a pressing force was applied was evaluated.

The evaluation of the pressure distribution was performed
by a numerical value measured by a pressure distribution
measuring device manufactured by Nitta Corporation. In
addition, after the press plate was heated up to 215° C. in each
sticking apparatus, the pressure distribution when a pressing
force of 4000 kPa was applied for 90 seconds by the support-
ing member 5a was measured.

In Example 1, the difference between the maximum value
and the minimum value of the pressure distribution was 675
kPa, and in Example 2, the difference between the maximum
value and the minimum value of the pressure distribution was
538 kPa and was a smaller value than that in Example 1. In
contrast, in the comparative example, the difference between
the maximum value and the minimum value of the pressure
distribution was 798 kPa and was a large value.

Evaluation of Sticking State and Uniformity

Process

A fluorocarbon film (thickness: 1 um) which is a release
layer was formed on a support (12-inch glass substrate, thick-
ness: 700 um) by a CVD method using C,F; as reaction gas,
under the conditions of a flow rate of 400 sccm, pressure of 70
Pa, high-frequency power of 2800 W, and a deposition tem-
perature of 240° C.

Subsequently, the fluorocarbon film formed as far as a
width in a range of 0.5 mm to 1 mm of a peripheral edge
portion on the support was removed by supplying (at 10
cc/minute) a stripping solution composed of propylene glycol
monomethyl ether and 2-(methylamino) ethanol (propylene
glycol monomethyl ether/2-(methylamino) ethanol=7/3 (ra-
tio by weight)) by an EBR nozzle while rotating (at 1500 rpm
for 40 seconds) the support. Thereafter, spin drying (at 1500
rpm for 40 seconds) was performed.

Next, an adhesive layer (film thickness: 50 um) was formed
by spin-coating TZNR (registered trademark)-A3007t (manu-
factured by Tokyo Ohka Kogyo Co., Ltd.) that is an adhesive
composition onto a 12-inch silicon wafer and performing
heating for 3 minutes at each of 100° C., 160° C., and 200° C.

Subsequently, edge beads on the silicon wafer (protuber-
ance portions of the adhesive layer of a peripheral edge por-
tion of the wafer) were removed by supplying TZNR (regis-
tered trademark) HC thinner (manufactured by Tokyo Ohka
Kogyo Co., [td.) at a feed rate of 20 cc/minute by an EBR
nozzle while rotating the silicon wafer.

Sticking Method

A laminate was fabricated by sticking the support having a
release layer fabricated as described above and the 12-inch
silicon wafer with the adhesive layer provided thereon to each
other such that the release layer and a surface on which the
adhesive layer was provided come into contact with each
other, by using each of the sticking apparatuses according to
Example 1, Example 2, and the comparative example. In
addition, at the time of the sticking, after the press plate was
heated up to 215° C. in each sticking apparatus, a pressing
force 04000 kg was applied for 90 seconds by the supporting
member 5a. Thereafter, a sticking state of each laminate and
the uniformity of a thickness were evaluated.

Evaluation of Sticking State

The sticking state of the laminate was evaluated by visual
inspection with a laminate uniformly laminated without a
void being “A”, a laminate having no void being “B”, a
laminate in which a void is present although it is minute being
“C”, and a laminate in which a void is present being “D”.
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The sticking state evaluation results are shown in a section
of Sticking in FIG. 3. In the laminate fabricated by the stick-
ing apparatus according to Example 1, a void was not con-
firmed (“B”). The laminate fabricated by the sticking appa-
ratus according to Example 2 was uniformly laminated
without a void (“A”). Further, in the comparative example, a
void was clearly confirmed (“D”).

Evaluation of Uniformity

The uniformity was evaluated by the total thickness varia-
tion (TTV). The TTV shows sticking accuracy and means the
difference between the maximum value and the minimum
value of the thickness of the entire laminate in a case where,
with respect to a laminate fabricated by bonding a wafer
substrate and a support plate to each other through an adhe-
sive layer, the thickness in a thickness direction of the lami-
nate is measured based on the back surface of the bonded
wafer substrate.

Here, in a case where the value of the TTV is large, it shows
that the thickness of the adhesive layer is non-uniform and
sticking accuracy is low, and in a case where the value of the
TTV is small, it shows that the thickness of the adhesive layer
is nearly uniform and sticking accuracy is high. In addition,
the maximum value and the minimum value of the thickness
of each laminate were measured by a thickness measuring
instrument manufactured by Hamamatsu Photonics K. K.

The uniformity evaluation results are shown in a section of
Uniformity in FIG. 3. It was confirmed that in the laminate
fabricated by the sticking apparatus according to Example 1
and the laminate fabricated by the sticking apparatus accord-
ing to Example 2, the value ofthe TTV was smaller than in the
laminate fabricated by the sticking apparatus according to the
comparative example.

From each evaluation result described above, it could be
confirmed that the sticking apparatus according to the present
invention could more uniformly stick the substrate and the
support plate to each other through the adhesive layer.

The sticking apparatus and the sticking method according
to the present invention can be widely used, for example, in a
manufacturing process of a miniaturized semiconductor
device.

While preferred embodiments of the invention have been
described and illustrated above, it should be understood that
these are exemplary of the invention and are not to be con-
sidered as limiting. Additions, omissions, substitutions, and
other modifications can be made without departing from the
spirit or scope of the present invention. Accordingly, the
invention is not to be considered as being limited by the
foregoing description, and is only limited by the scope of the
appended claims.

What is claimed is:

1. A sticking apparatus for manufacturing a laminate which
is formed by laminating a substrate, an adhesive layer, and a
support in this order by sticking the substrate and the support
to each other through the adhesive layer, the sticking appara-
tus comprising:

a pair of plate members which sandwiches the laminate
therebetween, wherein the pair of plate members
includes respective press plates, each of which is formed
of ceramic, wherein mutually facing surfaces of the
respective press plates are formed such that flatness at a
time of non-pressing is less than or equal to 1.0 um; and

supporting members which support the plate members,

wherein the supporting member supporting at least one of
the plate members is located in a form of a plurality of
dots or lines adjacent to each other at regular intervals on
the plate member.
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2. The sticking apparatus according to claim 1, wherein the
supporting member is provided in a plurality so as to be
adjacent to each other at regular intervals.

3. The sticking apparatus according to claim 2, wherein the
plurality of supporting members are provided in the vicinity
of'an outer peripheral portion of the plate member in a circular
pattern so as to be adjacent to each other at regular intervals of
120°, 90°, 72°, 60° or 45°.

4. The sticking apparatus according to claim 3, wherein a
supporting member is further provided at a center point of the
circle.

5. The sticking apparatus according to claim 2, wherein the
supporting member is provided with an adjusting member for
pressure adjustment.

6. The sticking apparatus according to claim 2, wherein the
supporting member is provided at a position distant from a
center point of the plate member in a radial direction in a
range of greater than or equal to 65% of a radius and less than
or equal to 95% of the radius.

7. A sticking method for manufacturing a laminate which is
formed by laminating a substrate, an adhesive layer, and a
support in this order by sticking the substrate and the support
to each other through the adhesive layer, the sticking method
comprising:
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supporting at least one plate member of a pair of plate
members sandwiching the laminate therebetween by
supporting members located in a form of a plurality of
dots or lines adjacent to each other at regular intervals on
the plate member, and pressing the plate members by the
supporting members when sticking the substrate and the
support to each other, wherein the pair of plate members
includes respective press plates, each of which is formed
of ceramic, wherein mutually facing surfaces of the
respective press plates are formed such that flatness at a
time of non-pressing is less than or equal to 1.0 pm.

8. The sticking method according to claim 7, wherein
pressing forces of the supporting members pressing the plate
members are adjusted such that a pressing force which is
applied to the laminate becomes uniform.

9. The sticking method according to claim 8, wherein the
difference between the maximum value and the minimum
value of the pressure distribution of the pressing force which
is applied to the pair of plate members be adjusted into arange
of'less than or equal to 700 kPa.
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